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Synovial fluid (SF) in the human joint gap contains glycoprotein, lubricin (proteinglycan 4), and hyaluronidase, i.e. an enzyme that produces hialuron acid and ±10% phospholipids. Because the mechanism of surface articular phospholipid lubrication (SAPL) has been a frequently controversial subject in the past decade, this fact requires showing the hydrodynamic description in the form of a mathematical model of the abovementioned problem and its particular solution. To give a description of this model, it is necessary to recognize the variations of the dynamic viscosity of synovial fluid as a function of parameters depending on the presence of many phospholipid particles. To these parameters belong power (exponent) concentration of hydrogen ions (pH), cartilage wet ability (We), collagen fibre concentration in synovial fluid, and a created electrostatic field on the phospholipid membrane. Based on the Young-Laplace-Kelvin Law, initial achievements presented in scientific papers and our own investigations illustrated in this paper, the decrements, and increments of synovial fluid dynamic viscosities versus pH and wet ability (We) increases, simultaneously taking into account the influence of the intensity of charges in the electrostatic field. Moreover, this study considers the influence of collagen fibre concentration on the dynamic viscosity of synovial fluid. Based on initial considerations performed by virtue of the developed SAPL, it may be stated that the charge increments from low to high values of the electrostatic field is connected with viscosity increases of synovial fluid but only simultaneously with the pH index and cartilage wet ability variations.
JOINT GAP AND PHOSPHOLIPIDS
Synovial fluid in a natural joint gap is limited by the superficial layer and its superficial layer. The lipid bilayers are thin polar membranes made of two layers of lipid molecules. These membranes are flat sheets that form a continuous barrier around all cells. The lipid barrier is the barrier that keeps ions, proteins, and other molecules where they are needed and prevents them from diffusing into areas where they should not be. Biological bilayers are composed of amphiphilic phospholipids that have hydrophilic phosphate heads and a hydrophobic tail consisting of two fatty acid chains. Synovial fluid contains water, ions created after dissociation, collagen fibres, and many various viscous elements, for example, active phospholipids and proteoglycans containing lubricin, which interacts with the hialuron acid [L. 1-3]. The lipid layer on the surface of the normal joint cartilage contains mainly Phosphatidylcholine or Phosphatidylserine, which prevents sedimentation effects. Liposomes are composite structures made of phospholipids. The gap geometry and superficial layer is presented They depended on the shape of joint bonehead and consequently to the type of joint. Various cross-sections of joint surfaces have been considered in relation to the joint, porous-deformations, and roughness changes from 1 µm for infant 2.30 µm for adult to 5.30 µm for osteoarthritis cartilage. 
WHAT DETERMINES SYNOVIAL FLUID VISCOSITY?
Traditionally, the pseudoplastic synovial fluid viscosity decreases when the shear rate increases during lubrication flow. However, the synovial fluid viscosity also depends on the concentration of lipids and phospholipids. The , and on the concentrations of elastic collagen fibres and lipids and phospholipids. Of secondary importance is the influence of the temperature and electrostatic charge density on the synovial fluid dynamic viscosity, because temperature and electrostatic charge density causes viscosity changes indirectly mutually through interfacial energy, the pH index, and the concentration of collagen or PL particles. In the author's opinion, the direct influence of temperature and electric charge density on the synovial fluid viscosity is negligibly small. Z. Pawlak [L. 5] had experimentally determined the increments of the interfacial energy γ from 1.5 to 3.5 mN/m, for a pH from 1 to 4, and the decrements of the interfacial energy γ from 3. 
Synovial fluid dynamic viscosity varies, usually in interval from 0.003 to 0.5500 Pas. From formulae (1) and (2), the following viscosity increments for 1<pH<3.5~4 and synovial fluid viscosity decrements for 4<p H <10 and decre- In calculations performed by virtue of equations (1) and (2) Unfortunately, the results of calculations do not imply which variables independently influence the electrostatic field charge on the increments of the synovial fluid dynamic viscosity without cartilage wettability and without hydrogen ion concentration.
From the formula (1), it follows that the PL surface concentration coefficient s PL [T,γ(pH)] decreases when the temperature increases for determined interfacial energy γ in relation to pH. This phenomenon follows from the fact that the high temperature increases the mutually repulsion effect between lipid molecules, thus particle concentration decreases.
From the second formula (2), it follows that the L function attains values in interval (0,1); therefore, (T/A)lnL always has negative values. Thus, temperature increments are decreasing in the numerator of the fraction defining the viscosity, hence viscosity decreases. Analogously, surface A increments denote increments of PL concentration; hence, the negative value (T/A)lnL decrease. This increases the numerator of the fraction describing viscosity, i.e. viscosity increases.
Because velocity increments of synovial flow denote shear rate increments, the denominator increases, and fraction defining the viscosity decreases, i.e. viscosity decreases. This fact confirms the well-known law for pseudo plastic liquids about viscosity decrements with shear rate increments.
The synovial fluid dynamic viscosity varies significantly cross the human joint gap limited by the PL bilayers. The gap height attained average values from 10 to 120 micrometres. Dynamic viscosity increases intensively in the proximity of the bi-layer-phospholipids surface and attained maximum values . in these places. This phenomenon is illustrated in Figs. 5 and 6 . Based on hydromechanical laws, we deduce that the velocity distribution of synovial fluid during the lubrication flow in the joint bearing gap usually has a parabolic profile (shape) with minimal values in the neighbourhood of the superficial layer, i.e. PL-bilayer. From the second formula (2), it follows that, in these places, the dynamic viscosity of synovial fluid attains larger and larger values, because the denominator (fluid velocity) of the fraction presenting the dynamic viscosity has smaller and smaller values. Moreover, in the neighbourhood of the superficial layer, we observe an increase in the concentration of collagen fibres described by the small values of dimensionless coefficient δ v . From the second formula (2) 
HYPOTHESIS ABOUT THE MEANING OF ELECTROSTATIC CHARGE
The influence of the PL membrane electrostatic field on the functionality of human joint will be considered and examined by virtue of expressions It can be shown that the repulsive force R on a square millimetre of the synovial fluid is very small, one micro-Newton, the R-value is not taken into account during joint lubrication. (Force P>0 for pH>4 and P<0 for pH<4). The author formed the hypothesis that the synovial fluid viscosity variation caused by electrical field and hydrodynamic force P increases. The influence of electric intensity on the fluid dynamic viscosity is described in the following formula [L. 10-11]:
where δ E is the coefficient of influence of electric intensity, wettability and pH on the synovial fluid dynamic viscosity. This may be the first time that coefficient δ E for synovial fluid has been experimentally measured. However, from Fig. 3 , it is visible that the pH concentration, simultaneously with electrostatic charge, causes approximately 30% viscosity variations. By virtue of this fact and the formula (4), we obtain equality δ E E 2 =0.30. Taking into account value E from formula (3) for pH=8, we obtain δ E =0.003 m 2 /V 2 .
DISCUSSION
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